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(54) Title: PROCESS FOR THE PRODUCTION OF (METH)ACRYLIC POLYMERS 
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(57) Abstract: A process for the production of (meth)acrylic polymers useful as cement dispersing agents of stable quality, which 
comprises step 1 ofmixing (meth)acrylic acid with a polyalkylene glycol monoalkyl ether at a mole ratio of 3 : 1 to 50: 1, conducting 
the esterification between both in the presence of an acid catalyst and a polymerization inhibitor, and deactivating the acid catalyst 
with an alkali agent to obtain an esterification mixture containing a (meth)acrylic ester and residual (meth)acrylic acid, and step 2 
of adjusting the esterification mixture prepared in step 1 to pH 1 .5-3.5 and copolymerizing the (meth)acrylic ester with the residual 
(meth)acrylic acid. 

mmmj 



WO 01/14438 Al llllinillilflliilllllllllllBllllllll 



(57) mm-. 

V =3— A^e/ 7/u*;\s3L— t-iV^jVYc 3 : 1~5 0 : 1 <D$&fflX*WM U 4 Sfcftfe 



WO 01/14438 



PCI7JP99/04528 



-1 8 3 3 8f«lis ^DT/^l/y^D^^/^y (^^) T^y^^ 
ift><7^lff!^£*K 4#MI¥5-2 3 8 7 9 5#^«fctt, ^ft^Sr^-fS^ 

#btLS*fi^sr^i> mmw-8- 1239 6#^«mtt % ^ 

ZWtotttt&mz^Xte&mZtlX&b-r. 81* tf. W8- 1 2 3 9 6 



1 



WO 01/14438 PCT/JP99/04528 

7VV£r^Wt3 : 1-5 0: lcD&ST-^OU ^MI&&tm^tLt£lJtf>#£T 
It, pHl. 5-3. 5(D&mX\ y /^^^^/I't T 

* y ^tasfe i ^ $ 1 5 is 2 k&<£ts r t y /Hft^m-g-flc© 

■&Tm^bTt>«tV\ pHl. 5-3. 5<D$5fflTfi#1-5o ^^*DX./«CV>T-S 

2 



WO 01/14438 PCT/JP99/04528 

a^^m*^fix^ i ^jk^xh 2 -e«] Lfc^*^^tfo*SJ^^ 

3 



WO 01/14438 PCT/JP99/04S28 

~5 0 : 1 cD^fflT'fc 9 , ^L<lil 0 : 1~4 0 : 1 ©*6H-C*>3. 
:=-*^/WbRJ&Tffl^5KttSfcfc Lttt, p - h/U:x 

agB^MUTO. l~10fIW4U\ 0. 1 Hfi$|S^±-e*>5i:S^ii 

^*^Mfc£/&T-fflV^M^Jl:#J£ LTii, W Kn >\ -<^^^/ 

0lt^)FtLt0. 0 0 l~liilf|i^f U\ 
^^^/WkRJE&t^dSftSRfStafttt, 8 0~1 3 0t^U\ 8 0t^± 

4 



WO 01/14438 PCT/JP99/04528 

t^-ct5 0 Ty^ ygfJtfM£ffl*te, ^Lfc^l&lca-L-CO. 9-1. 

^tL<b <t ^^TISW-^ (II) 7^!)/^M 

R, 

CH 2 -C (I) 
C0 0(A0)nR 2 

CH 2 — C 

C00M 

jj*U AO temmgi; 2 - 3 CD^v'T/l^U^X^ U nlil~30 0« 

5 



WO 01/14438 PCT/JP99/04528 

(t<*) T? }) /U&aLX^s)st T^V^mn^t^, pHl. 5-3. 

; 7* y /^7^^^x7f/V, r^y/w 

v u— K h^>#y ^u^y 7b t°uv^y y 

RXfiZ<Dm. s ^fr-fcT jV^jV 7^!)l/-FM-e©S, 2-7* y -^7 

6 



WO 01/14438 PCT/JP99/04528 

t*m^iiEft¥*#<^fflftte, (i) x-n$*i5 

x7r/H0 0iiWU0. 3~17 0HW|t<> 0. 3~10 
SJS^OpHlil. 5~3. 5<Dttffl-e*)S*S, pH2. 0~3. 0 L 

(oM7kftmKfcfr$Ltz>^ t &nm-rz>^ z a p h#3. s^tos 

^^x/WbSfk^pHtf* 1 . 5~3. 5©g6ffl^.«)»^X»4i£fflrt'Ct, 9f 

7 



WO 01/14438 PCI7JP99/04528 

u/<S— /K / — /v3£<£>{g;;i&7'A'=i— A- ; ^V-tfV, h/l-ai^^ df-^u^^ 

frw&Msife. *HKim;4fe, - hyfrmk&vo. rvmmm. vrvmt% 

«5£ (I). (II) SWroiiftro^fi-I^Lt 1~5 o*ah»##* 

it 2 ^*3v>t»^ mm&mm&ffiixi'tz zk&xzz 0 mm^Mmt t-cft, 

luffs :H5T'^ 5 d 
XS2K:*3»t-5*S^SJCORlSia*«:,- 0~1 2 O'CrtSgf* LV\ 
±ISUfcXmiS.0X^2(7)MS<lrST^*b^c (y*) T^y^^M^ 

8 



WO 01/14438 PCT/JP99/04528 

2t Lt 1 0 0 — 2 0 0 0 ppm L< „ 100 — 1000 ppm L 

V\ 100 ppm ^X-hZkft&tM&t&m&l- 2 0 0 0 ppm 

zm&ftmm<z>v t Mk^<ommtf£.ct£i\ ^m.m\t7 0-1 0 o'Cjw^l 
t-fe^ > hmft&mk ^xmm-tz^ktfxzzAK m^x^^-^^^u^ 

v\, ro7;i/*UiUH:, 7;^* V &mJLte7;i'* V ±M&m<D7kmtVo. 7 

y 7-; >\ xfwy^7^y, #y ac^^y ^m*mi z>zk&x%z> 0 

7? v/\sm&m&ft*±*>hm&i&mkLx®im-f2>i&'&n, 

a J/g ^^n-^ h^77^-fe 0 *gftt& : 0. 2M!JV»/<j' 

77- (pH7 : NaaHPO^KHaPOO /7ir h — h =■ As= 7 / 3 (v/ 
v) 0 ^!Jxfi/y^->mi) te> ir^^hffi^SSc^J^b-C^^^tfett^ 
#5fc&, 10, 000-200, 0 0 0«L< ( 20, 000-100, 

o o o*s#tc»*Lv\ 

9 



WO 01/14438 PCT/JP99/04528 



(in) 

/^y^f/Vx-f/l' (ti¥^1 1 t5 3 4 4) lOOOlTO, SfH-, 

kg^^c<9 6 ml/min £ &5^£^M&SOfr&*l£3JA U £ b 
KlKJfc£»tf>SrtS*Bfc: 1 2 ml / min OillE*T**«rS»A L** j**^!)^ 
^4 8 3 MSB (#!f ^-^/^f;^-f/H:MtT 3 O^e/u 

kPa dftJ^U KfSiKi&&as 1 0 5°C(cPJ^Lfc^^^W^B#^iJt U 3lt 

^ml-cs^^^ 1 1 ox:izmwLx&fo7kk* jj/nft«r«itis* 

WhRfcZft'otZo JE2fte> S*£M*&l"*MaJwl 2~1 3. 3 kPaiC^JEU 

10 



WO 01/14438 PCTAIP99/04528 

Aoe>*,U*:/^iC*tLT 1 . 0 5fe%m<D4 8 %7kmt1- h V 

ilium fcfcmi&mzi 3 ox:ur^mnv. n^m^m^^^. *s 

fc(D* ft V^m&tEU&L. ^*-7vWfc£J» (A) - 1 £#fc 0 :w (A) - 

^ ^/^-^y^s 2 . 8%, m-a*t#jgyg o . 3%, tmsi ( P -h^> 
^^-t- h v v j») mm 3. 4 %, y y /visits 2 . 3 %x-&o 

(IS2) 

8 0 e C^T'#?£Lfc o ^*^/WbS/» (A) -l£6 0 0S*£l$, 

* y 2 1 M4£b, x^f^^^h (*x*^m&*i<'-hM •, 

0 . 7 S*^, 8 5%yyf5 M&S&t/Tk 4 0 0 fiSg&Sr^S^fi? Ufc 

^<t, h^? ;-^3mmn. 1 5%m^t^=^atk^3 

8 ot:-c-^$it^ 0 m&Rfc*. mTRx^m^(D P Hn2. st-fcot, $ 

<bfc, 4 8%7K^{bi- h y ^AtK^3 OMgB^n^T'f'fnLfcca^ 35% 
il^b*m0. 7fi*g&£iigTU l^Fl9 0tfM$-&-C, (^^) T^y 

^MIi|{BlMtf ( D-^-No. 2, 3 0 ipm) Lfc^5, 4 2 0 mPa-s 

11 



WO 01/14438 PCT/JP99/04528 

X h 7 d — fit 

IfilzKvw K-fe^ :x h 7 o o g S.t/7k2 l 0 g{c % (;<*) T^V^m^ 

T 6 3 rpm "C 1 »M«^ U cf tl' 1 2 6 rpm T? 2 #M»£- Lfc. jfi-g-ifcTgL 
¥S±(CT$BMP§l5^}f Lott/ct»t?§0-<-* h7a-SJ3|ffl3-y (igPiSS 
7 6 mm. 8 6 mm, 1^40 mm) ©±|fB9BPlBJ*»b^rlEiS'&«bS:8tt 

Li2^> ffi'J^ffl =» — >-£¥®i-M:#l6]K3l # Jiff t & 9 ^ Lfcm^ 5 ?® Jb^R 

t^f7P-I (mm) t UfCo :©^h7o-ttiS2 4 0~2 6 0-C 

l^»J2 

*»H:«i«li:RI«i:fC, (;<*) T * !> /H^fi-&#£4#fc. &*3, IS2 
{CfcttSfi^/fc^WpHte^. 2~2. 8ffcofe 0 #<bnfc (^*) T^y 
^Hl^frO*!i$fi4 5 0 mPa-s -efcofc. (p< *) !) 

1 K^-f . 

HJfcflll <75Xa2{C*3V>-C, 111 £|13tR©#7;*5KK/££S&»-*4 8 5li 

°C*T*#ig.Lfc 0 &td, x^f/WMi (A) -1&2 6 9S*». ^^^9 
^7 6M*$B, h^ri/zKy m^-L^V^U 3— /WE-/ ^ "J U— h (ff*** 
{fc3M±SL xf vy^-dfi/ K W**^ 9 ) 1 1 8tifi5, 85%!)^2 

12 



WO 01/14438 PCT/JP99/04528 

h 9 O^ffCrST^^T^iirfCo 1 5 %i&m$lT -7 AtK^ 911 

gp&3 1^8 O'C-C^^iirfCo 1^4 ] OpHli2. 

3 5 %ifllft^7k* 0 . 7*«B$r«TU 1^9 0tT«^t 

t ? v *m%km&ft*mtc 0 y/nft^fi^©tt«tt3 8 o 

mPa-s T*$>ofc 0 T ^ y /«l^{:oV^T, 1 £ l*Ht£<E> 

#8iU:<fc 9^-* fii£#fefc 0 «f*«r* 1 ic^i". 

H»IJ4 

HWJl OXS2{H*3V>T, IS1 ^|BJ«0^9^«lRJCS*»t-7K4 8 5fi* 

•c^^iaufc. x-XT-Mtm&tto (a) -i^6ooii^ ^^y 

^Bfe3. 6S*§|5, y/U»p<?vV6 lfiftft^ 8 5%y^2. 5fifigfl.£. 
tfzk4 0 OlIKtrfi^ftLfcftj: 2 h / -/w 3 mfigB £ l 5 

*»»tT»T«r»T$-ti:fc. 1 5 %igflfcifeT^=i>A7k*« 1 5Sftg&£3 
0#jWrSTFU i^WSft8 o*CT3»fiK*-&/t. 1^4'©pHii3. o 
X'hoti 0 JEfc, 4 8 MJ ^ixzk^i&l 5 MSB^D^T^fn U 

0 mPa-s T*fcot e Z<D U ?) T ? V /HBafc-frffmoVkT, HJfcfll 1 £ ID 

H»J 5 
(31) 

13 



WO 01/14438 PCT/JP99/04528 

K¥*&ttAlHE-/H@C 2 0 0, S*¥^5>^*8 8 6 4) 1 0 0 0fi4 

MkRfcm (A) -2 5r#fc 0 w(D (A) -213. ^ * * U yt-@^*7vMg£ 9 
0. 5%. 5*cSJS#!J ^U'V^y ^f/Vx-f/V2. 7%, 

±mm&.o. 3%, temi& (p- h/^^xfrx^wrt-hv mst3. o%, 

^ ^ ^ y /Hft«S«5»« 3 . 5%-Cfco/c 0 
(162) 

^^TVWfcSJ&^l (A) -2$rffll\ MMWl <DJLU2fcm^X* V 

^fi^t££#fc 0 fc*J, Xa2(C*5»t5fi-&SJ^^^pH^3. 1 T*fcofc 0 # 
<b*Lfc (;**) 7^!)/ViM^Mtt4 5 5 mPa-s -Cfcofdo 

H«ij6 

fUyt#'>K¥»D^t9, lt¥Wt4 2 9) 1 0 0 0m*$&, * 
!)^&l 2 0 0S*£B<t p- h/i^^/v*^^ Ofiig&i: ^ffiv>fcf&« 

mmmi tmmizLx, =^^7-Mt^m (a) -3&#fc„ :© (a) -312, 
jvol-t- ,vwim.2 . 4%, m&mikMMmo. 2%, ( P - h/i^v*^ 

(X3M2) 

14 



WO 01/14438 PCT/JP99/04S28 

JS«»<&StfB$|S£&*fiifeU i**l*T"e8 0t*-C#fltt. 
T/Htmfo® (A) - 3^5 8 5 ttffi. ^^^!)/HJl58 fiftSB&tfzK 5 5 
OMWUSrft'&Lfctti: hx;?y-^4li^i: 1 5%iSl56»T^ 

8%*iMk-t* h v *-M<*tti i 6a*tt«riD*.T*ftu r*yyw* 
mmn i ©is 2 (c*5v>t, 8 5 % y 5 ss^ont? 9 1- 4 s 

7^!)^t^Ott|li4 8 0 mPa-s ffcofc, r<£> ?) 

0 0 mPa-s T'foofco T * y /^^S^ttf-o^T, 1 £ 

15 



WO 01/14438 PCT/JP99/04528 





CM 


(A)-2 
600 
















o 
o 
in 


CO 
CO 






T o 
o ° 

< CO 


CM 










CO 




o 

CO 

xr 


in 
r- 




CO 


CO 

A co 

< lO 


CO 

. in 












CO 
CM 


o 

CM 
CO 


in 

CM 


m 


V o 

«< CD 








to 






CO 


in 
in 


o 

CM 


* 

m 




is 

< CO 


CO 
CO 




CD 


to 
cm 






o 

CO 


o 
in 
«<r 


CO 
^ 
CM 




co 


X 03 
< s 


CO 


CO 




CM 






CO 

oi 


o 

CO 
CO 


in 

CM 




CM 


18 

<£ CD 


CNJ 








to 




CO 
CNJ 

I 

CM 
CM 


o 
in 


CO 
CM 




T o 

< CO 


cm 






m 






LO 
CM 


o 

CM 


O 

m 

CM 




K 
H 


m 

£v 
-OS 


1 

n 

L 

H ^ 

-K--CTV 
'N ^ 

Si M-» 




t& 

CO 


IS! 


-4 

A3 

i 

CO 


X 
Q 

G 
* 


Ui 
CO 

CL 

j: 

m 

G 
W 


E 

1 

□ 

K 
1 

*< 


:£* 





16 



WO 01/14438 PCT/JP99/04528 



17 



WO 01/14438 



PCT/JP99/04S28 



*/Mfc3 : 1-5 0 : 1 tf>g£ffl-e«ani U tm^lt^J <D TT'X7 

pHl. 5~3. 5<D&mX\ T^y^x^f^t (^^) r^y 

3, Xa2fC*3V^T3i^7 i /Wb^^{-^^P^pH 1 . 5~3. 5 <D^M\^ 



18 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/04528 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 C08F290/06, C08F2/00 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 C08F290/06, C08F2/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kbho 1926-1999 Toroku Jitsuyo Shinan Koho 1994-1999 

Kokai Jitsuyo Shinan Koho 1971-1999 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 53-126093, A (Japan Exlan Co., Ltd.), 
02 November, 1978 (02.11.78), 

Claims; page 5, upper right column, line 16 to lower left 
column, line 1; page 6, lower right column, line 12 to 
page 7, upper left column, line 15 
& US, 4200563, A 

JP, 36-20385, Bl (Farwerke Hoechst Aktiengesellschaf t 
Vormals Meister Lucius & Bruning) , 
25 October, 1961 (25.10.61), 

Claims; page 1, right column, lines 6 to 18; page 2, right 
column, line 40 to page 3, left column, line 8 
(Family: none) 

JP, 50-92985, A (Asahi Chemical Industry Co., Ltd.), 
24 July, 1975 (24.07.75), 

Claims; page 2, lower right column, line 11 to page 3, 
upper left column, line 23; page 3, lower right column, 
line 7 to page 4, lower left column, line 1 
(Family: none) 



1-5 



1-5 



1-5 



Further documents are listed in the continuation of Box C. See patent family annex. 



* Special categories of cited documents: "T* 
M A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing "X" 

date 

"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other 44 Y" 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later "& w 
than the priority date claimed 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
07 December, 1999 (07.12.99) 


Date of mailing of the international search report 

21 December, 1999 (21.12.99) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/1SA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/04528 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 48-42473, Bl (Mitsubishi Rayon Co., Ltd.), 

12 December, 1973 (12.12.73), 

Claims; page 3, right column, lines 3 to 16 

WO, 96/10594, A (Zeon Rize Co., Ltd., et al . ) , 
11 April, 1996 (11.04.96), 

Claims; page 14, line 24 to page 15, line 11 

JP, 1-123813, A (DAI-ICHI KOGYO SEIYAKU CO., LTD.), 
16 May, 1989 (16.05.89), 

Claims; page 4, upper right column, line 14 to lower left 
column, line 19 (Family: none) 

JP, 9-267034, A (Toyo Ink Manufacturing Co., Ltd.), 
14 October, 1997 (14.10.97), 
Claims (Family: none) 



1-5 



1-5 



1-5 



1-5 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



H^tb®*^- PCT/JP9 9/0 4 5 2 8 



a. &m<Dm-+z>ftwKnftm. m&i&mtm (ipo ) 

Int. CI' CO 8 F 2 9 0/0 6, CO 8 F 2/00 



m^n^ttm^mm m&w&ftm (ipo ) 

Int. CI" C08F2 90/06. C08F2/00 



03fcHHffli&f^® 1 9 26-1 999f 

0*ffl^HHffl«r3g^« 1971-199 9¥ 
0*HS®*ffliBr^a 1 994-1 999f 



SUB***© 






Y 
Y 


JP, 53-12609 3, A ( ^ 7 VXMIt*^%h) 
2 11^ 1978 (02 11 78) 

#fFW*W«5ffl, ^5l^±il 6fr-£TffiUfT, ^6K*TI 
1 2tf-^7H&Jiffl3l 5ff&US, 420056 3, A 

JP, 36-2038 5, Bl (77^^x/l/^ s ^4*.}^ 7- 
frl'K yy^xy^) 25. 10^. 1 9 6 1 (2 5. 1 

o. 6D , sfrwm&<D$&m, mm^me-i 8*t, m2M^m 


1-5 
1-5 



c ffl}©^ t t XSIW^J* * fix v * 5 o 



rxj mzMM<Mbzxm-etbix. %®x8HD*x&m 

rvj mzmmn&zxwtxibox. %&xm.tm<»isk 
±<oxmt<r>, %m%i-t^x&wxtbzm.tt\- 

«fc o -Cit2M4tfS #v > # x. h fl 5 t> <0 
r&J (a-^x >-h77 5!) — Xfflt 



0 7. 12. 9 9 


21.12.99 


H#H1SWt (I SA/J P) 
f?g#^§- 1 0 0-8 9 1 5 


«fg#-§- 03-3581-1101 ? 


4 J 


9 0 6 2 


9flft 3 4 9 5 



13l5$;PCT/ I S A/2 1 0 (^2^<— *J) (1 9 9 8¥7J3) 



mmmmm^r pct/j p9 9/04 5 2 8 



c (*%#) 



JP, 50-92985, A (jffl'ffcjjfcl^tfc^th) 1-5 
2 4. 7J3. 1 9 7 5 (2 4. 0 7. 7 5), 
«rfllF»*OttiB, ^2H*T«il m-m3M&±m2 3 ft, m3 
M*iTffl7ft-m4nt£TMlft 

JP, 48-42473, Bl (=8W3>1^tt) 1-5 
12. 12fl. 1 9 7 3 (1 2. 1 2. 7 3), 
#fFf»*cD®ffl, Sf5 3 Mlffl 3 - 1 6 ft 

WO, 96/1 05 94, A (Hf^V^-fX^^tt fl*l£) 1-5 
1 1. 4M. 1996 (11. 0 4. 9 6), 
W&ffi&<Di&W, I14I2 4ft-$$l 511 If? 

JP, 1-123813, A (^-lllltt^tt) 1 - 5 

16. 5^. 1 9 8 9 (1 6. 0 5. 8 9), 

mim*<Dmm, m4tt±mi 4ft-&rmi 9ft (77^- 

9-267034, A (*8£>f >*§Wft«5$£M±) 1 - 5 

14. 10^. 1 9 9 7 (1 4. 1 0. 9 7), 



JtSStPCT/ 



ISA/2 10 (I2^-^#) (1 9 9 8¥7fl) 



